Materials and Methods
, corresponding salts were substituted accordingly by the gluconate salts. Liquid junction potentials (4) were calculated using the JP calculator of Clampex (MDS Analytical Technologies) and corrected a priori.
For Cl -concentrations below 30 mM, agar bridges made from polyethylene tubing and filled with 1 or 3 M KCl in 1.5 % Agar were used to connect the Ag/AgCl electrodes to these solutions.
Data were analyzed by a combination of FitMaster (HEKA), ORIGIN 8 (OriginLab) and Excel (Microsoft) and presented as mean ± SEM.
Lock-in capacitance measurements and analysis
The sine-plus-DC technique (5) was used to determine the membrane capacitance, membrane conductance and access resistance by applying various DC voltages superimposed by a sine wave of 800 Hz and a peak-to-peak amplitude of 10 mV. The frequency of the sine wave was chosen following the recommendation of the manufacturer of the patch clamp amplifier and the lock-in software (HEKA) suggesting a range between 500 Hz and 3000 Hz as suitable for whole-cell capacitance measurements. The used sine wave frequency of 800 Hz and amplitude of 10 mV represent a good compromise between reducing noise in the lock-in recording, maximizing the signal, reducing conductance artefacts and keeping the test pulses short (lower frequencies would require much longer test pulses and would limit the voltage range of the measurements). The resulting capacitance-voltage curves were fitted with the first derivative of a standard Boltzmann function (Eq. S1) (6), or with the sum of two such functions, respectively, with a single linear component C lin (Eq. S2). The behavior of mutation K210R could be also well described by a sequential three-state Boltzmann model (7):
In this model, z 1 
with C being the nonlinear capacitance at a given sine wave frequency f, C 0 the zero frequency capacitance and τ corresponding to the characteristic time constant of the underlying gating charge movement. ] int . Steady-state activation (with P/N leak subtraction) was measured using conditioning prepulse voltages of -115 to +225 mV in 10-mV increments for 15 ms (WT) or 5 ms (K210R) before jumping to a test pulse of +120 mV for 15 ms and using the current value at the time of the voltage jump to the test pulse to estimate the relative open probability P open (9) . Measurements of Q off were performed with P/N leak subtraction by integrating the off-gating current upon jumping from 15 or 5 mspulses to the holding potential of -30 mV. The Q off -curve for K210R should be taken with care, because the contribution of the hyperpolarized flank is erroneously subtracted. Leak holding potential was -60 mV, a voltage sufficient to partially activate K210R ClC-5 (see A) and may account for the differences between Q off measurements and the steady-state activation curve. Table S6 (n = 3). (D) Protocol and representative P/N leak-subtracted recording of a HEK293T cell expressing E268Q ClC-5 to elucidate kinetics of off-gating charge mobilization. An initial +150-mV voltage jump was applied to activate ClC-5 and a following pulse to -100 mV was used to elicit large off-gating currents. After a recovery at 0 mV for 10 ms, voltage jumps to +120 mV were applied for incrementing durations, before again evoking off-gating currents at -100 mV. (E) Integrated Off-gating currents (Q off ) for E268Q and K210R/E268Q ClC-5 after activation at +120 mV, plotted versus the duration of this pulse. Ionic conditions were the same as in A. Data were normalized on the Q off after +150 mV and mono-(K210R/E268Q) or bi-exponential (E268Q) functions were fitted to the data (blue lines) with time constants of 0.15 ± 0.01 ms (K210R/E268Q, n = 7), and 0.61 ± 0.03 ms and 4.38 ± 0.45 ms (E268Q, n = 7), respectively. Tables   Table S1: Parameters from fits of the nonlinear capacitance curves of E211D ClC-5 with a sum of two first derivatives of a Boltzmann function (Eq. S1) as displayed in Fig. 1 Table S2 : Parameters from fits of the nonlinear capacitance curves of K210R/E268Q ClC-5 with the first derivative of a Boltzmann function (Eq. S1) or the sum of two of such functions (Eq. S2) as displayed in Fig. 1 (Fig. S1 B) to the data at the other Cl -concentrations. 
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